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the dark period and the early morning ( Figures 1A and  2C ). Similar expression patterns have been observed in mice [15] [16] [17] .
After the shift of the LD cycle ("lights on" at 19:00), we examined sPer1 and -2 expressions in the SCN after the animals' activity patterns were synchronized to this new light schedule. We found an inverted rhythm in Period gene expression, with peaks at 1:00 and 7:00, indicating that the molecular clockwork is reacting to light and adapts readily to new environmental conditions.
Since the Spalax clock is light sensitive, what is the explanation for the nocturnal activity pattern of some animals when most are diurnal? To pursue this question, we scanned our colonies for night-active animals. About 20% of all individuals tested displayed a stable nocturnal activity rhythm and were chosen for further experiments (Figures 2A and 2B ). We examined Period gene expression in these animals to determine whether the observed phenotype was caused by an event in, up-, or downstream of the central oscillator. In LD, sPer1 shows a patterns for sPer1 and sPer2 are inverted in nocturnal Spalax as compared to diurnal Spalax, except for the second sPer1 maximum at ZT6 (13:00). thereby synchronizing it to the environment [5, 32]. Here, we give the first example of a mammalian species in which Per1 is, under some circumstances, not sufficient to shift the circadian pacemaker. We show that, in the laboratory, the molecular circadian clock of the diurnal Spalax is light responsive and that diurnal animals can adapt to changes in the external light cycle. However, in animals with a nocturnal activity pattern, photic signaling can be overruled by factors other than light. We propose that the variability of the mole rat's circadian clock to react to light reflects its subterranean ecotope.
Radiotracking field studies revealed that mole rats are predominantly diurnal during the rainy, short-day winter (mating season) and are predominantly nocturnal during the dry, long-day, hot summer seasons [33] . We tried to simulate this natural ambience by applying different photoperiods, e.g., long day/short night environments, to diurnal animals but failed to induce transition into a nocturnal activity profile by varying only one environmental parameter (light; data not shown). This indicates that other factors like temperature and humidity could have an impact on resetting the Spalax clock.
The results indicate that the Spalax clock contains a switch controlling the preference for diurnal to nocturnal activity that is located in the input pathway upstream then phase shift the oscillation of the circadian clock,
